Genetic characterization of adenine-3 mutants induced by 4-nitroquinoline 1-oxide and 4-hydroxyaminoquinoline 1-oxide in Neurospora crassa.
Specific locus mutations induced by the chemical carcinogens, 4-nitroquinoline 1-oxide (4NQO) and 4-hydroxyaminoquinoline 1-oxide (4HAQO), have been characterized to obtain a presumptive identification of the genetic alterations at the molecular level. One hundred eighty-four 4NQO-induced and 219 4HAQO-induced ad-3 mutants of Neurospora crassa obtained in previous studies were studied with a series of genetic tests that permits determination of their genotype and the frequencies of point mutations and multilocus deletions. These tests have shown that the spectrum of ad-3 mutations among 4NQO-induced mutants is similar to that of 4HAQO-induced mutants. None of the 4NQO- or 4HAQO-induced mutants is a multilocus deletion mutant. The ratio of ad-3A to ad-3B mutants is the same in the two samples, as well as the frequencies of complementing ad-3B mutants. These data suggest, then, that the mechanism of mutation induction by 4NQO in N. crassa is identical to that of 4HAQO. It is not clear, however, whether 4NQO is mutagenic per se or reduction of 4NQO to 4HAQO is the first step involved in the mutagenesis of this compound in Neurospora. The heterotaryon tests have shown that the relatively high frequencies of 4NQO- or 4HAQO-induced ad-3B mutants show allelic complementation and that most of the complementing ad-3B mutants (74% of 4NQO induced and 71% of 4HAQO induced) have nonpolarized complementation patterns. From this we conclude that both agents induce predominantly base-pair substitution mutations in N. crassa. The results are in agreement with our other studies which show that potent chemical carcinogens induce predominantly base-pair substitution mutations in N. crassa.